A series of sub-populations was produced from a population of Globodera pallida by raising single cyst progenies on three susceptible potato cultivars. After completion of each generation, single cysts were taken to produce the next generation. Six generations were completed and then the resulting sub-populations were multiplied on the susceptible cultivar Ddsir6e. A sample of these sub-populations was then used to conduct a virulence test and to investigate the genetic variation among the sub-populations. The virulence test showed that the susceptible cultivar used in the generation of these sub-populations had a marked effect on the general reproductive capability of the sub-populations and that there was a range of variation in virulence on partially resistant clones. A RAPD study revealed that the range of genetic variation among these sub-populations was comparable to that shown between field populations in other studies and that there was a tendency for the sub-populations to be grouped in relation to the susceptible cultivar they were reared on. These results from an artificially fragmented population are discussed in relation to the introduction and spread of potato cyst nematodes in Europe.
Following the publication of an International
Pathotype Scheme (Kort et al., 1977) for potato cyst nematodes (Globodera rostochiensis Woll. and G. pallida Stone; PCN) there has been much debate about its value, particularly as regards those pathotypes that are defined in relation to host differential clones with quantitative resistance (Ro2, Ro3, Ro5 Pa2 and Pa3). Subsequently, several studies (Phillips & Trudgill, 1983; Mugniery et al., 1989) have shown that within the Pa2 and Pa3 group of populations, in Europe, there are no clear differences between these pathotypes. Consequently, a greater understanding of the genetic variation in and between these populations is required to develop a scientifically based but practical method for defining virulence differences. One approach, which is now widely accepted, is based on the hypothesis that the two species of PCN were introduced into Europe from parts of South America along with their host, the potato (Evans & Stone, 1977) , and that if there were more than one introduction (of either species) it is probable that the vir-ulence characteristics of each introduction would differ (Bakker et al., 1993) . Various studies have been made to find biochemical and molecular markers that readily distinguish these 'pathotypes ' and, more recently, to investigate the genetic diversity between populations to see if they can be grouped (Bakker et al., 1992; Phillips et al., 1992; Gonzalez et al., 1995; Schnick et al., 1990; Blok & Phillips, 1995; Blok et al., 1997; Folkerstma et al., 1994 Folkerstma et al., , 1996a . All these studies examined G. pallida populations because of the increasing importance of this species as an agricultural pest, but some studies also included populations of G. rostochien.sis. For G. pallida, the groupings of populations were almost always unclear except for some isolated populations and there was little correlation between the groupings found with the various molecular techniques and the virulence of the populations. Consequently, many populations may have undergone genetic drift and been subjected to undefined selection pressures.
To assess how population heterogeneity is affected by simulated founder effects, a group of G. pallida sub-populations derived from one field population was examined using RAPDs and an assessment of virulence. The aim was to examine the general genetic variation between sub-populations and to quantify changes in their virulence characteristics. Both were then compared with the range of variation found between field populations in Europe.
MATERIALS AND METHODS

Derivation of sub-populations
The inbred lines of G. pallida were produced from a British field population (Bedale; Pa3). This population appears typical of British G. pallida populations (Blok et al., 1997; Phillips & Trudgill, 1998) . Small pots (3 x 3 x 4 cms) were filled with sand, planted with a single sprout of susceptible potato cvs Pentland Crown (PC), Maris Piper (MP) or D6sir6e and inoculated with a single cyst.
There were 100 pots for each cultivar, giving a total of 300 pots. After one generation the cysts from each pot were recovered and one of them was used as inoculum on the same cultivar for the next generation. The remaining cysts were kept separately or discarded. This process was repeated for six generations (one generation per year) although at each succeeding generation a number of
